Influence of the dwarf mouse mutation on skeletal and cardiac myosin isoforms. Effect of one injection of thyroxine on skeletal and cardiac muscle phenotype.
The dwarf mutant is an autosomal recessive mutation of the mouse which causes a defective development of those anterior pituitary cells responsible for the production of thyroid-stimulating hormone, growth hormone, and prolactin. These mice are thus genetically hypothyroid and provide a model system in which one can investigate the influence of thyroid hormone on the transitions of the myosin heavy chain isoforms. We have carried out a qualitative and quantitative investigation of the myosin heavy chain isoforms present at various developmental stages and following one injection of 1 microgram of thyroxine. Myosin heavy chains were identified by nondissociating gel electrophoresis, localized by indirect immunofluorescence, and quantitated by the enzyme-linked immunosorbent assay technique. We find that in skeletal muscle, the appearance of the adult fast myosin heavy chain is severely retarded, that the neonatal myosin heavy chain is never totally eliminated, and that there is an overall increase in the number of fibers containing slow myosin heavy chain. In cardiac tissue the adult phenotype is never attained and beta-cardiac myosin heavy chain remains the predominant isoform. A single injection of 1 microgram of thyroxine was sufficient to cause a slight acceleration in the appearance of the adult fast myosin heavy chain in skeletal muscle, but only after 6-8 days. However, in the cardiac muscle, one injection of thyroxine resulted in a more rapid but transient expression of the alpha-cardiac myosin heavy chain, suggesting that the mechanism of action of thyroid hormone is different in these two tissues.